SDF-1 increases recruitment of osteoclast precursors by upregulation of matrix metalloproteinase-9 activity.
Although chemokines play essential roles in the trafficking and homing of many circulating hematopoietic cell types, their potential influences on osteoclast (OC) recruitment or bone remodeling are not well known. Therefore, chemokine receptor expression was analyzed by RNase protection assay during OC formation induced by RANKL in a murine mononuclear cell line (RAW 264.7). Relatively high CXCR4 expression was detected in RAW cells (pre-OCs), whereas CXCR4 levels were downregulated during RAW-OC development. SDF-1, the unique ligand for CXCR4, stimulated RAW cell production of matrix metalloproteinase (MMP)-9 activity, a matrix-degrading enzyme essential for pre-OC migration into the developing bone marrow cavity. Induced MMP-9 activity in RAW cells was associated with their increased MMP-dependent transmigration through a collagen gel in response to SDF-1. We conclude that SDF-1 stimulation of MMP-9 activity in pre-OCs may be a key aspect of their recruitment to bone and migration within the marrow to sites for OC differentiation and bone resorption.